Thus the reactions of sea salt particles with N20 s in the troposphere are not expected to be significant sources of particle nitrite nor of gaseous HONO via conversion of the particle nitrite.
Introduction

Nitrous acid (HONO) is increasingly being recognized as a key species in both outdoor and indoor air environments [Perner
Based on the observed relationship between particle nitrite and sodium ions in the Arctic troposphere, Li [1993, 1994] suggested that sea salt might also be involved in the formation of nitrite.
One possible mechanism proposed was the reaction ofN20 s with NaC1 or NaBr, and subsequent hydrolysis of the nitryl halides.
Recently, Junkermann and Ibusuki [1992] used diffuse reflectance infrared Fourier transform spectroscopy to follow the infrared spectra of products formed on the surface of NaC1 as it reacted with NO2, N205 or HONO. They reported that, in the presence of water vapor, all three gave nitrite ions (NO2-) on the surface of the salt. They further suggested that gaseous HONO Copyright 1994 by the American Geophysical Union.
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0094-8534/94/94GL-02238503.00 could be ultimately formed from the particulate nitrite produced in the N2Os-NaC1 reaction. The gas phase reaction products of a mixture of N205, 03 and water vapor in air with NaC1 were collected in a water-filled impinger for subsequent ion chromatographic analysis. In the absence of NaC1 only 1% of the initial nitrogen could be recovered, most likely due to the loss of N20 s was observed using FTIR as a solid product of the reactions of dry NO 2 and N20 s with NaC1, consistent with the identification of C1NO and C1NO 2 as the respective gas phase products:
N2Os(g ) + NaCl(s) ) C1NO2(g)+ NaNO3(s )
This apparent conflict in the nature of the solid products formed in the reactions of NaC1 with oxides of nitrogen could be resolved if the mechanism changed in the presence of water.
Because of the implications of such a change in mechanism on the tropospheric production of HONO, we have reexamined the solid products in reaction (3) using diffuse reflectance infrared spectroscopy combined with chemical analysis, and compare our observations to those from the HNO3, NO 2 and HONO reactions.
Nitrate is detected as the sole solid state product of all of these reactions, although its absorption bands are somewhat unusual compared to many literature spectra for NO 3-due to the influence of the ion environment on the absorption spectra. There is no evidence for the formation of nitrite, ruling out the production and subsequent volatilization of particulate nitrite from the reaction of N20 s and NaC1 as a significant source of tropospheric HONO.
Experimental
The reactions of NaC1 were studied in a diffuse reflectance infrared Fourier transform spectroscopic (DRIFTS) apparatus which has been described recently [Vogt and Finlayson-Pitts, 1994 ]. Briefly, the flow system consisted of a reaction chamber of ~20 cm 3 volume in which 250 mg of finely ground NaC1 powder (Harshaw) was exposed to the nitrogen oxides and/or gaseous water. A slow flow of helium carrier gas (1.6-6.6 gmol s -1) was pumped from the top of the salt surface through the pellet and out an opening at the bottom. The carrier gas pressure inside the chamber was typically 8 to 25 Torr. Reactive gases were added from bulbs of known volume to the carrier gas flow and gas concentrations were calculated from the measured pressure drop in the storage bulbs over time. •'he remaining gas (and the major constituent) was water vapor. of gas phase nitrite along with chloride ions in the N2Os-O3-H20-NaC1 system. Based on our studies, these nitrite and chloride ions were likely formed by hydrolysis of CINO which had been formed through reaction (2) with NO 2 which is present along with the N20 5.
Conclusions
In summary, while the infrared absorption bands we observe on the salt surface during the reactions of either N2Os/H20 or HONO/NO2/NO/H20 mixtures with NaC1 are similar to those reported by Junkermann and Ibusuki [1992] , they are clearly due to nitrate ions reversibly associated with water rather than to nitrite. There is no evidence for the formation of nitrite. Hence the reactions of NaC1 with N205, or indeed with the other oxides of nitrogen we have studied, will not serve as sources of particle nitrite. Unless the nitrate formed on the salt surface photolyzes, it is not expected to be removed at a significant rate by other reactions in the troposphere. Studies are currently underway to investigate the possible role of photochemistry in the tropospheric fate of p•icle nitrate. In short, these reactions of the components of sea salt aerosols are not expected to be sources of tropospheric HONO via the initial formation of particulate nitrite.
